Teaching Science as Inquiry (TSI) Lesson Plan

Module 2: Chemical Aquatic Science

Name: Michelle Kay
Activity: Properties of Water
1.  Why did you choose to do this activity?

The properties of water activities helped me to understand cohesion and adhesion concepts and the difference between them. I felt much more confident teaching my students about the properties of water after the Module 2 workshop. These hands-on experimental activities will help my students with understanding the concepts of cohesion and adhesion.
2.  What are your classroom learning goals?

· For the students to understand that cohesion is the attraction between same substances. 

· For the students to understand that adhesion is the attraction between different substances.

· For the students to understand that hydrogen bonds are not “true bonds” but the attraction of electrostatic forces. 

· For the students to be able to draw hydrogen bonds with the correct labels of charges.

· For students to understand surface tension and be able to explain how surface tension affects cohesion. 

· For students to apply their knowledge of hydrogen bonds and surface tension to explain how more dense objects can float on water.

3.  How does this activity tie into your classroom learning goals?

The classroom learning goals include our 8th grade standards for scientific process.
4.  What date do you plan to start this activity?
December 10, 11, and 12.
5.  If applicable: HIDOE standards this lesson will address 

Strand: Scientific Process
Standard 1: The Scientific Process: SCIENTIFIC INVESTIGATION: Discover, invent, and investigate using the skills necessary to engage in the scientific process
Ocean
6.  Describe how you will connect this activity to the ocean:
This Properties of Water unit will be centered about the many features of the ocean. This lesson will be the lead into the Properties of Water unit that will finish with the electrical conductivity of water. Therefore, the central theme for this unit will be that the ocean has many features. 
7.  Select the Ocean Literacy Principle(s) that you anticipate this activity will address. (check all that apply)

X  1. The Earth has one big ocean with many features.

(  2. The ocean and life in the ocean shape the features of the Earth.

(  3. The ocean is a major influence on weather and climate.

(  4. The ocean makes earth habitable

(  5. The ocean supports a great diversity of life and ecosystems. 

(  6. The ocean and humans are inextricably interconnected

(  7. The ocean is largely unexplored

Preparation
8.  How will you prepare your students for this activity? (For example, review of prior knowledge.) To prepare my students for this activity, I will first review and discuss the important vocabulary words to build their background knowledge about properties of water. I will create a PowerPoint Presentation for the vocabulary words and will also include slides for each activity for the students to take notes and help with understanding the various parts of the lesson. The PowerPoint Presentation will include photos to help the students visually understand the properties of water.
9.  Explain any instructional struggles that you foresee and how you will address these issues. (For example, student misconceptions, classroom discussion, aspects most difficult for students to grasp, etc.) This will probably be the first time my students hear the words cohesion, adhesion, and hydrogen bonds. Therefore, I will first review these concepts as a whole class through the PowerPoint Presentation where the students will take Cornell Notes. Then, I will have the students use dry erase boards to show their understanding of the concepts by drawing or writing examples working in their small groups. This quick assessment will allow me to see if my students are grasping the concepts or if I’ll need to reteach any parts the students do not understand. I am also planning for this lesson to take 3 days with the final Part E being done as a demonstration.
Questioning and Assessment Strategies

10. What questioning strategies will you use to help your students meet your learning goals? I will use questioning strategies to peak the students’ curiosity about properties of water and relate it back to their understanding of density from the prior TSI lab activities from Module 1.

11. What assessment strategies will you use to help your students meet your learning goals and monitor their progress? My students will work in small groups and take notes and write/draw their observations in their interactive notebooks. To help me assess my students learning and understanding of the lesson, I will have the students share their thoughts, ideas, and predictions through dry erase boards. I will also walk during the activity and pose questions to check for understanding.
	Use the following table to plan your lesson using TSI. 

For each phase:

· Mode(s): List the Mode(s) of Inquiry you will incorporate

· Teacher: Describe what you will be doing

· Student: Describe what your students will be doing 

· Assess: Describe how you will assess your students in this phase so you can monitor their progress through the activity

*Modes: Curiosity, Description, Authoritative knowledge, Experimentation, Product evaluation, Technology, Replication, Induction, Deduction, Transitive knowledge


	INTERPRETATION
	INITIATION

	Mode(s)
	Description, Deduction, Transitive knowledge
	Mode(s)
	Curiosity, description, authoritative knowledge

	Teacher
	My role is to guide the whole class discussion for each part of the activities. I will use questioning strategies for the students to make connections to what they learned through the activities to their own life.

	Teacher
	Shows opening of PowerPoint Presentation with photos of water strider bug walking on water, belly flop, and mud – as students what all these have in common – water!! ( Continue with PowerPoint Presentation to introduce key vocabulary words to build background knowledge.

	Student
	Students will share their results with their small groups and then share out to the class. They will come to a conclusion about cohesion, adhesion, surface tension, and hydrogen bonds. Students will give examples from their life as to where they see cohesion, adhesion, and surface tension.

	Student
	Students will discuss the photos in their small groups. Take Cornell Notes and draw examples of vocabulary words in their notebooks.

	Assess (look for)
	Students will answer the activity questions to show their interpretations and transitive knowledge from the lesson.


	Assess (look for)
	Students will use dry erase boards in their small groups to show understanding of the vocabulary words.

	INSTRUCTION

	Mode(s)
	Description, deduction

	Teacher
	The activity will begin with grabbing the students’ curiosity and interest through showing photos. I will review the properties of water lesson and discuss the learning goals. Students will then be dismissed to their lab stations to go through the invention and investigation parts of the phases of inquiry.
Throughout the activities, I will walk around and ask the lab groups question to make sure they are on task and understanding the activities. Also, I will show the premade PowerPoint Presentation to add more information about the activities and provide more understanding.


	Student
	Students will listen and take notes while I discuss the goals for the lesson. During the actual activities, the students will provide descriptions of what they see and record their observations on their lab sheets. At the end of each activity as a class, the students will discuss their observations, predictions, and outcomes


	Assess (look for)
	Students following directions and procedure of lab sheets. Students will use dry erase boards to display their predictions, observations, and outcomes.


	INVESTIGATION
	INVENTION

	Mode(s)
	Experimentation, induction, replication, technology


	Mode(s)
	Transitive knowledge, Induction

	Teacher
	My role will be to observe the students during their investigation phase. If students are having a difficult time completing or understanding an activity, then I will intervene and assist them by asking questions.
	Teacher
	My role will be to observe the students as they are discussing and making predictions for each part of the lesson. If students seem off task or need assistance, then I will help guide them by asking questions.


	Student
	Students will be experimenting and going through the procedures to see if their predictions were correct. Through experimenting, students will have replications by redoing the experiment to make sure their results are valid. Students will also be using technology to conduct their experiments. Students will also be making generalizations as they experiment.

	Student
	Students will discuss with their group about their predictions for each part of the lesson. Students will record their predictions.
After experimenting, students will formalize a hypothesis statement from what they have learned through the investigation phase.

	Assess (look for)
	I will look at students’ observations and drawings on their lab sheet. I will also pose questions to the students as I walk around. Students will put their outcomes on their dry erase boards for the interpretation phase. 

	Assess (look for)
	I will check for understanding while walking around the lab tables.
I will use their hypothesis statement as their assessment for writing a complete hypothesis statement using if, then, and because. I will also check that they are using the background information they learned to write their “because” part.


12.  Briefly describe how you will direct your students through the Phases of Inquiry.

My plan is to begin in the initiation phase to spark the students’ curiosity and interest of water for this lesson. Next, I will go into the instruction phase to communicate the goals and purpose of the lesson to the students. I will then step back and let the students go through the invention, investigation, back to invention to write their hypothesis after experimenting, and finally to interpretation. All along the way, I will intervene and help guide the students if they are off task or need to reteaching in any areas.

13.  What will be the overarching mode(s) of this activity? Why?

The overarching modes for this lesson will be induction and deduction. The students will be making generalizations and drawing conclusions throughout the lesson and activities. The students will write their actual hypothesis for each part of the activities after experimenting to help them draw conclusions for the “because” section of the hypothesis statement.

Please provide any additional comments that will help you prepare to teach this activity or help the TSI facilitators understand how you plan to teach this activity. 

- I think having a PowerPoint Presentation that introduces the lesson, vocabulary and helps tie all the parts of the activities together will assist my students in understanding the properties of water.
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